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PREFACE

This volume of the annual hydrologic data report of Colorado is one of a series
of annual reports that document hydrologic data gathered from the U. S. Geological
Survey's surface- and ground-water data-collection networks in each state, Puerto
Rico, and the Trust Territories. These records of streamflow, ground-water levels,
and quality of water provide the hydrologic information needed by State, local, and
Federal agencies, and the private sector for developing and managing our Nation's
land and water resources. Hydrologic data for Colorado are contained in two volumes:

Volume 1. Missouri River, Arkansas River, and Rio Grande
basins in Colorado,
Volume 2. Colorado River basin.

This report is the culmination of a concerted effort by dedicated personnel of
the U. S. Geological Survey who collected, compiled, analyzed, verified, and
organized the data, and who typed, edited, and assembled the report. In addition to
the authors, who had primary responsibility for assuring that the information
contained herein is accurate, complete, and adheres to Geological Survey policy and
established guidelines, the following individuals contributed significantly to the
collection, processing, and tabulation of the data:

W. D. Bemis B. E. Kelley W. F. Payne

E. J. Charbonneau M. D. Klock H. E. Petsch Jr.
B. J. Cochran J. M. Kuzmiak R. L. Reed

A. C. Duncan J. D. Martinez M. A. Salay

J. W. Gibbs R. M. Neam J. R. Sullivan
M. J. Haley K. N. Nellson E. A. Trujillo
Z. D. Hill G. B. 0'Neill L. A. Walsh

L. L. Jones M. J. Werito

This report was prepared in cooperation with the State of Colorado and with
other agencies under the general supervision of J. F. Blakey, District Chief,
Colorado.
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Bent County . . & ¢« v ¢ v v 0 v o et e e e e e e e e e e e e e e 337
Elbert County « « v v v o 4 ¢ ¢ o v o o o o o o s o o s o o s o o o o 337
ElPaso County. « ¢« v ¢« ¢ 4 v ¢ 4 ¢ o 4 o ¢ o o ¢ o o o o o o o o o 338
Huerfano County . . & ¢ 4 ¢ v v 4 ¢ ¢ v ¢t o o o o o o o o o o o o o o 338
Kiowa County. « ¢« ¢ ¢ ¢ v 0 v 6 4 ot o o s o o o o o o o s o s o o o s 338
Kit Carson COUNtY + v v v v ¢ o o o o o o o o o o o o s o o o o o s o 338
Larimer COUNtY. o ¢« o« v o o o o o o o o o o o o o o o o o o o o o o o 339
Lincoln County. o« o ¢« ¢« 4 v o o o o o o o s o o o o o o o o o o o s o 339
Logan County. « o v ¢ ¢ v o o o s o o s o o o o s o s s s o o s o o s 339
MOrgan County « « o« o v ¢ o o o o o o o o o o o o o s o s o o o o o » 340
Otero County. « v ¢« v v v 6 4 6 6 4 4t o o o o b o s o b e e e e e 340
Phillips COUNEY « & v v ¢ v ¢ 4 o ¢ 4 o o o o o o o o o o o o s o o« o 340
Prowers County. « ¢« ¢ ¢« v ¢ 4 ¢ 4 ¢ 0 6 6 6 6 o s s 0 s e 4 e e e e 340
PUeblo COUNLY « v v v v 4 ¢ o o s o o o o o s o o o o s o o o o o o o 340
Sedgwick COUNLY o &« v v v 4 v 4 4 v v o o o o o o o e s e e e e e 31
Washington County . . & ¢ ¢ v ¢ 4 v 4 v 4 o ¢ o o s o o s o o o o o o 341
Weld County « o v o v v 4 6 4 o 4 ¢ o o o o o o o s o o o o o o o o o 341

Yuma COUNEY o v v 4 v v 4 v 4 4 o o o o s o o o o o o o o o s o o s » 342
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VOLUME 1: MISSOURI RIVER, ARKANSAS RIVER, AND RIO GRANDE BASINS

By R. C. Ugland, J. T. Steinheimer, R. D. Steger, and J. L. Ebling

INTRODUCTION

Water-resources data for the 1986 water year for Colorado consist of records of
stage, discharge, and water quality of streams; stage, contents, and water quality of
lakes and reservoirs; and water levels and water quality of wells and springs. This
report (volumes 1, and 2) contains discharge records for 374 streamflow-gaging
stations, stage and contents of 24 lakes and reservoirs, low-flow data for 5 partial-
record stations, peak flow information for 34 crest-stage partial-record stations and
1 miscellaneous site; water-quality data for 118 streamflow-gaging stations and 256
miscellaneous sites; and water levels for 44 observation wells. Locations of lake-
and streamflow-gaging stations and water-quality stations are shown in figure 1,
locations of crest-stage partial-record stations are shown in figure 2, and locations
of observation wells are shown in figure 3. Six pertinent stations in bordering
States also are included in this report. The records were collected and computed by
the Colorado District. These data were collected by the U.S. Geological Survey and
cooperating State and Federal agencies in Colorado and represent that part of the
National Water Data System.

Records of discharge and stage of streams, and contents and stage of lakes and
reservoirs are published in a series of U.S. Geological Survey Water-Supply Papers
entitled, "Surface-water Supply of the United States." These water-supply papers
were published in an annual series through September 30, 1960, and then in 5-year
compilations for 1961-65 and 1966-70. Records of chemical quality, water
temperatures, and suspended sediment were published from 1941 to 1970 in an annual
series of water-supply papers entitled "Quality of Surface Waters of the United
States." Records of ground-water levels were published from 1935 to 1955 in an
annual series of water-supply papers entitled "Water Levels and Artesian Pressures in
Wells in the United States," and from 1955 to the present time, in a 5-year series of
water-supply papers entitled "Ground-Water Levels in the United States."™ Water-
supply papers may be purchased from the, U.S. Geological Survey, Books and Open-File
Reports, Federal Center, Building 41, Box 25425, Denver, CO 80225.
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For water years 1961 through 1970, streamflow data were released by the Survey
in annual reports on a State-boundary basis. Water-quality records for water years
1964 through 1970 were similarly released either in separate reports or in
conjunction with streamflow records.

Beginning with the 1971 water year, water data on streamflow, water quality, and
ground water are published in official survey reports on a State-boundary basis.
These official Survey reports carry an identification number consisting of the two-
letter State abbreviation, the last two digits of the water year, and the volume
number. For example, this volume is identified as "U.S. Geological Survey Water-Data
Report C0-86-1." These water-data reports are for sale, in paper copy or in micro-
fiche, by the National Technical Information Service, U.S. Department of Commerce,
Springfield, VA 22161.

Additional information, including current prices, for ordering specific reports
may be obtained from the District Chief at the address given on the back of the title
page or by telephone (303) 236-u4882.
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COOPERATION

Purgatoire River Water Conservancy District, C. Latuda, President.

Rio Blanco County Board of County Commissioners, A. J. Jones.

Rio Grande Water Conservation District, Ralph Curtis, Manager.

Southeastern Colorado Water Conservancy District, C. L. Thomson, General Manager.
Southwestern Water Conservation District, Edward Searle, Manager.

St. Charles Mesa Water Association, Lee Simpson, Manager.

Town of Breckenridge, Gary Roberts, Town Manager.

Town of Castle Rock, Tom Gallier, Director of Utilities.

Trinchera Water Conservancy District, G. Wisecamp, President.

Uncompahgre Valley Water Users Association, James Herbit, Manager.

Upper Yampa Water Conservancy District, J. Fetcher.

Upper Arkansas River Water Conservancy District, K. Baker, General Manager.
Urban Drainage and Flood Control District, L. Scott Tucker, Executive Director.
Water Users No. 1,.

Yellow Jacket Water Conservancy District, F. G. Cooley, Secretary-Council.

Financial assistance was also provided by the U.S. Army, Corps of Engineers,
U.S. Army; U.S. Air Force; Bureau of Land Management, Bureau of Mines, Bureau of
Reclamation, the National Park Service, and the U.S. Environmental Protection Agency,
U. S. Federal Emergency Management Agency, and U. S. National Weather Service.

Organizations that supplied data are acknowledged in station descriptions.



WATER RESOURCES DATA FOR COLORADO, 1986 9

OVERVIEW OF WATER YEAR 1986
[East of the Continental Divide]

Prepared by Harold E. Petsch, Jr.

Precipitation data for water year 1986 that were obtained from
published reports of the U.S. Department of Commerce, National Oceanic
and Atmospheric Administration, National Weather Service, for the four
National Weather Service Divisions in Colorado east of the Continental
Divide are shown in table 1. Precipitation and departure from normal
are shown for the first 6 months of the water year when precipitation
is predominately snow, and then for the remaining 6 months when
precipitation is predominately rain. Also shown are the precipitation
and departures from normal precipitation for the entire water year.

The Arkansas Drainage Basin Division had 20 percent less than
normal precipitation during the first 6 months of the water year and
8 percent greater than normal precipitation during the last 6 months.
The Kansas Drainage Basin Division had 3 percent 1less than normal
precipitation during the first 6 months of the water year and 6 percent
less than normal precipitation during the last 6 months. The Platte
Drainage Basin Divisions had 11 percent greater than normal
precipitation during the first 6 months of the water year and 4 percent
less than normal precipitation during the 1last 6 months. The Rio
Grande Drainage Basin Division had 17 percent greater than normal
precipitation during the first 6 months of the water year and
32 percent greater than normal precipitation during the last 6 months.

Precipitation for the water year was 26 percent greater than
normal in the Rio Grande Drainage Basin. Division, 2 percent greater
than normal in the Arkansas and Platte Drainage Basin Divisions, and
6 percent less than normal in the Kansas Drainage Basin Division.
Graphs of normal monthly precipitation and monthly precipitation for
the water year, at selected weather stations, are shown in figure 4.

Table l.--Precipitation during water year 1986 and departures from
normal precipitation (water years 1951-80), in inches

October - March April - September Water year 1986

National Weather .. _Departure . ._Departure . ._ Departure
Service Division Pizgig; ?rom PE:S;E; from PE:E;S; from
normal normal normal
Arkansas Drainage 3.36 -0.63 11.16 0.89 14.52 0.26
Basin
Kansas Drainage 3.21 -.10 12.01 -.55 15.22 -.88
Basin
Platte Drainage 4.69 .51 10.59 -.24 15.28 .27
Basin
Rio Grande 5.47 .77 10.26 3.26 15.73 4,03

Drainage Basin
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Streamflow

Monthly mean discharge during water year 1986 at representative
gaging stations is plotted against long-term monthly mean discharge in
figure 4. Individual graphs demonstrate the varied streamflow
conditions east of the Continental Divide during the water vyear. The
long-term mean used at station 06706000, North Fork South Platte River
below Geneva Creek, at Grant, 1is only £for current flow conditions
(since beginning of diversion that imports water from the Colorado
River basin).

The graph for station 07094500, Arkansas River at Parkdale,
indicates that streamflow during the water year had the same general
trend as long-term streamflow, but remained greater than normal
throughout most of the water year. The graphs for water year 1986 for
stations 07126300, Purgatoire River near Thatcher, and 07133000,
Arkansas River at Lamar, are not consistent with either the general
trend of the long-term mean flows or the precipitation patterns in the
Arkansas Drainage Basin Division. The shapes of the latter graphs are
greatly influenced by local water-management practices consisting
mostly of storage and release of water as dictated by daily and
seasonal irrigation and municipal needs.

Graphs for stations 06701500, South Platte River below Cheesman
Lake; 06706000, North Fork South Platte River below Geneva Creek, at
Grant; and 06756995, South Platte River at Masters, for water year
1986, 1indicate that streamflow 1is 1inconsistent with respect to the
general trend of 1long-term mean flows and to water vyear 1986
precipitation patterns 1in the Platte Drainage Basin Division. The
shapes of these graphs also are influenced by 1local water-management
practices.

Graphs for stations 08217500, Rio Grande at Wagonwheel Gap, and
08251500, Rio Grande near Lobatos, indicate that streamflow for water
year 1986 was consistent with the above normal precipitation pattern in
the Rio Grande Drainage Basin Division. These graphs had the same
general trend as the long-term mean flow, but remained greater than
normal throughout most of the water year.

Peak discharge during water year 1986 and for the period of record
for selected streamflow-gaging stations are shown in table 2. The peak
discharge at stations 06620000, North Platte River near Northgate;
06752500, Cache la Poudre River near Greeley; 08220000, Rio Grande near
Del Norte; 08240000, Rio Grande above mouth of Trinchera Creek, near
Lasauses; and 08251500, Rio Grande near Lobatos, was greater than
75th-percentile values, but was substantially 1less than the record
maximum. Peak discharge at stations 07106500, Fountain Creek at
Pueblo; 07124000, Arkansas River at Las Animas; and 07128500,
Purgatoire River near Las Animas, was less than 25th-percentile values,
but was substantially greater than the record minimum.
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Chemical Quality of Streamflow

To determine whether significant changes are occurring in the
chemical quality of streamflow in Colorado, an analysis was made of
specific conductance measured approximately monthly at stations on six
representative streams. Each station is either the most downstream
station on that stream, 1s representative of a major part of the
drainage area of that stream, or is the only station in that drainage
that meets the monthly criterion. A comparison of the range and
distribution of the specific conductance for the water year to 1long-
term values for each station for which data were analyzed is shown in
figure 5.

Specific conductance can be used to estimate the dissolved-solids
concentration in water because specific conductance is related to the
concentrations and types of 1ions in water. To determine whether
significant differences in specific conductance occurred between water
year 1986 and the period of record used for comparison, a statistical
technique called the t-test was used.

The t-test technique requires proving or disproving a hypothesis
that the mean specific conductance for water year 1986 was equal to the
mean for the period of record. The procedure for doing this requires
computing a "t" statistic and comparing it to a value obtained from a
Student's "t" table. TIf the absolute value of the computed "t" value
(tc) is less than the tabular "t" value (ttab)’ the hypothesis that the

means are equal is accepted. If the absolute value of tC is greater
than ttab’ the hypothesis is rejected and the means are considered to

be not equal. In terms of specific conductance, a rejection of the
hypotheses indicates that there is a difference in water quality at a
particular site between water year 1986 and the period of record. A
95-percent level of significance ( o = 0.05) was used for each t-test,
and it was assumed that the data were normally distributed.

Results of the the t-tests for the six stations are given in
table 3. For five of the stations, 06756995, South Platte River at
Masters; 06759100, Bijou Creek near Fort Morgan; 07094500, Arkansas
River at Parkdale; 07128500, Purgatoire River near Las Animas; and
07133000, Arkansas River at Lamar, comparisons of mean for water year
1986 to that for the period of record indicate that the means are not
statistically different.
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The mean specific conductance for water year 1986 for station
08217500, Rio Grande at Wagonwheel Gap, was substantially less than the
mean specific conductance for the 9-year period of record 1977-85.
Published records of specific conductance and coincident water
discharge for the station indicate an inverse relation exists between
the two parameters. For water year 1986, mean water discharge at the
station exceeded the 9-year mean by 60 percent. It follows, therefore,
that the mean specific conductance for water year 1986 would be
substantially less than the mean specific conductance for the period of
record.

Ground-Water Levels

Water-level changes that occurred during water year 1986 were
determined from a network of 44 wells measured by the U.S. Geological
Survey. The 44 wells are in unconsolidated sedimentary rock aquifers.
With one exception, the wells are measured approximately annually
during the winter months. Ten of the wells are observation wells. The
remainder are irrigation or stock-pond wells. The observation wells,
located in those areas where large quantities of ground water are
pumped for irrigation, are in wunconfined aquifers. Annual water-
levels, in selected observation wells for water years 1977-86, are
shown in figure 6.

Water levels in the aquifers in the alluvial valleys in eastern
Colorado are affected by both recharge from surface-water irrigation
and discharge by ground-water pumpage. Graphs of water levels in the
observation wells in Alamosa County (San Luis Valley aquifer system),
Morgan County (South Platte alluvial aquifer), and Elbert and Prowers
Counties (Arkansas alluvial aquifer) indicate response to recharge and
discharge. Although each of these graphs show an increased water level
for water year 1986 there is no indication of a long-term trend.

Water 1levels in the High Plains aquifer are affected mostly by
discharge by ground-water pumpage. The only source of recharge to this
aquifer 1is precipitation (14 to 18 inches per year). Graphs of water
levels in the observation wells in Kit Carson and Sedgwick Counties
(High Plains aquifer) indicate response to discharge and little if any
response to recharge. Each of these graphs show a decline 1in water
level for water year 1986 and indicate the continuance of large
withdrawals of ground water from this aquifer.
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Figure 6.--Annual water levels in selected observation wells for

water years 1977-86.
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DEFINITION OF TERMS

Terms related to streamflow, water quality, and other hydrologic data, as used
in this report, are defined below. See also the table for converting inch-pound
units to International System of units (SI) on the inside of the back cover.

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to
a depth of 1 foot and is equivalent to 43,560 cubic feet or about 326,000 gallons or
1,233 cubic meters.

Algae are mostly aquatic single-celled, colonial or multi-celled plants,
containing chlorophyll and lacking roots, stems, and leaves.

Algal-growth potential (AGP) refers to the results of an algal assay test which
determines the nutrients that are limiting to growth, as well as to quantify the
biological response to changes in concentrations of algal growth-limiting nutrients.
These measurements are made by inoculating a water sample with an algal test organism
and evaluating its growth response to various additions of nutrients overtime. The
water samples are spiked with .005 mg/L phosphorus and .075 mg/L nitrogen, and the
algal growth potential results are reported in milligrams per liter.

Aquifer is a geologic formation, group of formations, or part of a formation
that contains sufficient saturated permeable material to yield significant quantities
of water to wells and springs.

Bacteria are microscopic unicellular organisms, typically spherical, rod like,
of spiral and threadlike in shape, often clumped into colonies. Some bacteria cause
disease, others perform an essential role in nature in the recycling of materials;
for example, by decomposing organic matter into a form available for reuse by plants.

Total coliform bacteria are a particular group of bacteria that are used as
indicators of possible sewage pollution. They are characterized as aerobic or
facultative anaerobic, gram-negative, nonspore-forming, rod-shaped bacteria
which ferment lactose with gas formation within 48 hours at 35°C. 1In the
laboratory these bacteria are defined as all the organisms which produce
colonies with a golden-green metallic sheen within 24 hours when incubated at
35°C + 1.0°C on M-Endo medium (nutrient medium for bacterial growth). Their
concentrations are expressed as number of colonies per 100 mL of sample.

Fecal coliform bacteria are bacteria that are present in the intestines or
feces of warm-blooded animals. They are often used as indicators of the
sanitary quality of the water. 1In the laboratory they are defined as all
organisms which produce blue colonies within 24 hours when incubated at 44.5°C +
0.2C° on M-FC medium (nutrient medium for bacterial growth). Their
concentrations are expressed as number of colonies per 100 mL of sample.
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Fecal streptococcal bacteria are bacteria found also in the intestines of
warm-blooded animals. Their presence in water is considered to verify fecal
pollution. They are characterized as gram-positive, cocci bacteria which are
capable of growth in brain-heart infusion broth. In the laboratory they are
defined as all the organisms which produce red or pink colonies within 48 hours
at 35°C + 1.0°C on M-enterrococcus medium (nutrient medium for bacterial
growth). Their concentrations are expressed as number of colonies per 100 mL
of sample.

Bed material is the unconsolidated material of which the bottom of a streambed,
lake, pond, reservoir, or estuary is composed.

Biochemical oxygen demand (BOD) is a measure of the quantity of dissolved
oxygen, in milligrams per liter (mg/L), necesssary for the decomposition of organic
matter by microorganisms, such as bacteria.

Biomass is the amount of living matter present at any given time, expressed as
the mass per unit area of volume of habitat.

Ash mass is the mass of amount of residue present after the residue from
the dry mass determination has been ashed in a muffle furnace at a temperature
of 500°C for 1 hour. The ash mass values of zooplankton and phytoplankton are
expressed in grams per cubic meter (g/m ), and those for periphyton and benthic
organisms in grams per square meter (g/mz)

Dry mass refers to the mass of residue present after drying in an oven at
60°C for zooplankton and 105°C for periphyton, until the mass remains unchanged.
This mass represents the total organic matter, ash and sediment, in the sample.
Dry mass values are expressed in the same units as ash mass.

Organic mass or volatile mass of the living substance is the difference
between the dry mass and the ash mass, and represents the actual mass of the
living matter. The organic mass is expressed in the same units as for ash mass
and dry mass.

Wet mass is the mass of living matter plus contained water.

Bottom material: See Bed material.

Cells/volume refers to the number of cells of any organism which is counted by
using a microscope and grid or counting cell. Many planktonic organisms are
multicelled and are counted according to the number of contained cells per sample,
usually milliliters (mL) or liters (L).

Cfs-day is the volume of water represented by flow of 1 cubic foot per second
for 2L hours. It is equivalent to 86,400 cubic feet, approximately 1.9835 acre-feet,
about 646,000 gallons or 2,447 cubic meters. It represents a runoff of approximately
0.0372 inch from 1 square mile, or 0.3468 millimeter from 1 square kilometer.
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Chemical oxygen demand (COD) is a measure of the chemically oxidizable material
in the water, and furnishes an approximation of the amount of organic and reducing
material present. The determined value may correlate with natural water color or
with carbonaceous organic pollution from sewage or industrial wastes.

Chlorophyll refers to the green pigments of plants. Chlorophyll a and b are the
two most common pigments in plants.

Contents is the volume of water in a reservoir or lake. Unless otherwise
indicated, volume is computed on the basis of a level pool and does not include bank
storage.

Control designates a feature downstream from the gage that determines the stage-
discharge relation at the gage. This feature may be a natural constriction of the
channel, an artificial structure, or a uniform cross section over a long reach of the
channel.

Cubic foot per second (cfs, ft3®/s) is the rate of discharge representing a
volume of 1 cubic foot passing a given point during 1 second and is equivalent to
approximately T7.48 gallons per second, or 448.8 gallons per minute, or 0.02832 cubic
meters per second.

Discharge is the volume of water (or more broadly, volume of fluid plus
suspended sediment), that passes a given point within a given period of time.

Mean discharge (MEAN) is the arithmetic mean of individual daily mean
discharges during a specific period.

Instantaneous discharge is the discharge at a particular instant of time.

Dissolved refers to that material in a representative water sample which passes
through a 0.45 um membrane filter. This may include some very small (colloidal)
suspended particles as well as the amount of substance present in true chemical
solution. It is a convenient operational definition used by Federal agencies that
collect water data. Determinations of "dissolved" constituents are made on
subsamples of the filtrate.

Dissolved oxygen (DO) is the dissolved-oxygen content of water in equilibrium
with air and is a function of atmospheric pressure and temperature and dissolved-
solids concentration of the water. The capacity of water for dissolved-oxygen
decreases as dissolved solids or temperature increase or as atmospheric pressure
decreases. Dissolved-solids concentration has the least effect on dissolved-oxygen
concentration. Photosynthesis and respiration may cause diel variations in
dissolved-oxygen concentration in water from some streams.
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Drainage area of a stream at a specific location is that area, measured in a
horizontal plane, enclosed by a topographic divide from which direct surface runoff
from precipitation normally drains by gravity into the stream above the specified
point. Figures of drainage area given herein include all closed basins, or
noncontributing areas, within the area unless otherwise noted.

Gage height (G.H.) is the water-surface elevation referred to some arbitrary
gage datum. Gage height is often used interchangeably with the more general term
"stage," although gage height is more appropriate when used with a reading on a gage.

Gaging station is a particular site on a stream, canal, lake, or reservoir where
systematic observations of hydrologic data are obtained. When used in connection
with a discharge record, the term is applied only to those gaging stations where a
continuous record of discharge is computed.

Hardness of water is the physical-chemical characteristic that is commonly
recognized by the increased quantity of soap required to produce lather. It is
attributable to the presence of alkaline earths (principally calcium anbd magnesium)
and is expressed as equivalent calcium carbonate (CaCOs).

Micrograms per liter (UG/L) is a unit expressing the concentration of chemical
constituents in solution as mass (micrograms) of solute per unit volume (liter) of
water. One thousand micrograms per liter is equivalent to one milligram per liter.

Milligrams per liter (MG/L, mg/L) is a unit for expressing the concentration of
chemical constituents in solution. Milligrams per liter represent the mass of solute
per unit volume (liter) of water. Concentration of suspended sediment also is
expressed in mg/L, and is based on the mass of sediment per liter of water-sediment
mixture.

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum
derived from a general adjustment of the first-order level nets of both the United
States and Canada, formerly called "Mean Sea Level."

Partial-record station is a particular site where limited streamflow or water-
quality data are collected systematically over a period of years for use in
hydrologic analyses.

Particle size is the diameter, in millimeters (mm), of suspended sediment or bed
material determined either by sieve or sedimentation methods. Sedimentation methods
(pipet, bottom-withdrawal tube, visual-accumulaltion tube) determine fall diameter of
particles in either distilled water (chemically dispersed) or in native water (the
river water at the time and point of sampling).
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Table 4.-- Factors for conversion of chemical constituents in milligrams
or micrograms per liter to milliequivalents per liter

Multi- Multi-

Ion ply by Ion ply by

Aluminum (A1*%)*....... 0.11119 Todide (I™)vunvrnnnnnnn. 0.00788
AMMONia as Nuowevesvonn. .07139 Iron (Fe™ )%, . ....ouvuen. .05372
Barium (Ba*?).ueenu.... .01456 Lead (Pb %)%, .. ..0uuenn. .00965
Bicarbonate (HOs™1)... .01639 Lithium (LitH*.......... L1411
Bromide (Br'1) ......... .01251 Magnesium (Mg’ 2)*........ .08226
Caleium (Ca*2).eu.n.... .04990 ‘Manganese (Mn'2)%........ .03640
Carbonate (C03~%)...... .03333 Nickel (Ni*2)*........... .03406
Chloride (C1™H........ .02821 Nitrate as Nevevovo. ceees .07139
Chronium (Crto)*....... .11539 Nitrite as Neoesoossooss. .07139
Cobalt (Cot?)%*......... .03394 Phosphate,ortho as P..... .09686
Copper (Cut2)*......... .03148 Potassium (K1) .uuuennn.. .02557
Cyanide (N".euuernnn. .0384Y Sodium (Na*)evunrvnnnnns .04350
Fluoride (F™ ' )uuernnnn. .05264 Strontium (Srt%%......... .02283
Hydrogen (H')......... .99209 Sulfate (sou’z) .......... .02082
Hydroxide (OH™1)....... .05880 Zine (ZNY2)%. 0 iiuinnnnn, .03060

¥Constituents reported in micrograms per liter; multiply by factor and divide

results by 1,000.



24 WATER RESOURCES DATA FOR COLORADO, 1986

Table 5.--Factors for conversion of sediment concentration
in milligrams per liter to parts per million*

(A1l values calculated to three significant figures)

Range of Range of Range of Range of

concen- concen- concen— concen—

tration Di- tration Di- tration Di- tration Di-

in 1000 vide in 1000 vide in 1000 vide in 1000 vide

mg/L by mg/L by mg/L by mg/L by

0o - 8 1.00 201-217 1.13 411-u24 1.26 619-634 1.39

8.05- 24 1.01 218-232 1.14 427-1440 1.27 639-650 1.40
24,2 - 40 1.02 234-248 1.15 Un3-457 1.28 652-666 1.41
40.5 - 56 1.03 250-264 1.16 460-473 1.29 668-682 1.42
56.5 - 72 1.04 266-280 1.17 476-489 1.30 684-698 1.43
72.5 - 88 1.05 282-297 1.18 492-506 1.31 700-715 1.44
88.5 -104 1.06 299-313 1.19 508-522 1.32 T17-730 1.45
105 =120 1.07 315-329 1.20 524-538 1.33 732-T47 1.46
121 -136 1.08 313-345 1.21 540-554 1.34 T49-762 1.47
137 =152 1.09 347-361 1.22 556-570 1.35 765-780 1.48
153 =169 1.10 363-378 1.23 572-585 1.36 782-796 1.49
170 -185 1.11 380-393 1.24 587-602 1.37 798-810 1.50
186 =200 1.12 395-409 1.25 604-617 1.38

¥Based on water density of 1.000 g/mL and a specific gravity of sediment of
2.65.

Particle-size classification used in this report agrees with recommendations
made by the American Geophysical Union Subcommittee on Sediment Terminology. The
classification is as follows:

Classification Size (mm) Method of analysis
Clay ----- *ss e v 0o 0.0002“ - 0.00“ Sedimentation
Silto *e 0800 e 0s e 000}4 - -062 SedimentatiOn
Sand. s s 0000 s 3062 - 2-0 Sedimentation or Sieve

Gravel.eeeeeeeess 2.0 64.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>